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CHOSE the title to this short address because as a Past Presi- 
] dent of the Institution I felt that I should endeavour to remove 

the stigma unjustly placed on mass production by the Press 
and others who try to make the public believe there is something 
unwholesome in goods made in quantities. It is impossible to deal 
completely with such a big subject in a short addres. I can only 
touch on generalities, but 1 hope that the discussion will fill in some 
of the gaps left by my remarks. To-night I have an advantage in 
that most of my audience are experts in production. A multitude 
of examples is unnecessary as you meet hundreds of them in your 
everyday work. 

Before dealing with its influence on design, I wish to say a few 
words on the subject of quantity production. It is quite a fallacy 
to imagine that goods made in quantities must of necessity be of 
inferior quality to those made individually and the term “ mass 
production ”’ is unfortunate because, for the reason I have mentioned, 
the word “ mass ’’ has become associated with inferior methods and 
goods and the stigma is difficult to remove. 

Nothing has done more to retard this country in economical 
production than the attempt of the Press to belittle our efforts to 
emulate the methods of working in the United States and to ascribe 
the depression in 1920-1921 to the bad quality of our productions 
caused by our manufacturers trying to follow on their successes 
during the War in quantity production. Where should we have been 
if we had not shaken, off the trammels of our former practices and 
with the courage derived from the dire needs of our country gone in 
for mass production ? It is probably impossible to decide, because 
it is a question of where to draw the line on the number of pieces to 
be manufactured which brands them mass produced, or in the degree 
of skill which makes a workman skilled. 

Again, there are thousands of very skilled workmen able to tackle 
work of great accuracy doing repetition work because of the 
possibility of earning a bigger pay packet. These men naturally 
filter into the part of the works requiring ability, and their capacity 
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to do ultra-accurate work comes from doing the same operation 
over and over again. In ordinary production much more depends 
on the skill or mood of the workman, and the result of his efforts 
may be superlatively good or very bad. 

The manufacturer who mass-produces is someone who obviously 
appreciates the value of repetition manufacture and the ability of 
the market to absorb the goods. He does not mass-produce in order 
to do shoddy work ; this can be done equally well in small quanti- 
ties, but he realises that to turn out large quantities he must provide 
adequate equipment. Mass production by sub-division of operations 
cuts out a large portion of the reliance on the human element 
by speading it over a large number of workmen and inspectors, each 
of whom becomes super-skilled in his simple operation. 

Mass production does not mean the elimination of the highly 
skilled workman, but, instead, the more mass production is practised 
the more are skilled workmen required. There is a continual shortage 
of really skilled mechanics to produce the tools and adjuncts of mass 
production and this shortage is likely to become more acute. In 
my experience in the motor industry, mass or quantity or flow 
production—whichever youliketo call it—has substantially added to 
the quality of the product. Much of the best and most accurate work. 
turned out to-day is made in large quantities. 

In mass production the smallest detail may be of immense import- 
ance and it is not unusual for a works to spend weeks indeciding 
the shape of a particular piece of sheet metal ora boss on a casting. 
In making this investigation there may be, and no doubt usually 
is, a background of cost, but in coming to a decision quality may 
have to be raised to get the necessary economy. 

Suppose it were a practical proposition to produce everything 
singly and by hand, what difference would it make to design in 
general? In the first place, designs would continually change, the 
‘possibility of having something different would be taken full ad- 
vantage of, and our snobbish views and desires would mean 
innumerable alterations. Secondly, there would be little or no 
interchangeability and a breakdown would mean long delays for 
replacement. This was largely the case twenty-five years ago. As 
cost would be much increased it would be impossible to purchase 
the machines and equipment necessary for mass production and 
therefore forms and shapes would have to be simple and such as 
could be produced on simple machines, and without any intricate 
or expensive equipment. 

In the past quantity production has been applied mostly to small 
articles, but each year sees the principle applied to larger and larger 
goods. Mass production typifies extreme specialisation of men, 
design, and machines. Hand production often means individual 
rectification of machined work. 
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Manufacturing in quantities has a strong influence on the design 
of both the product and the machines for making it. 

The motor industry has benefitted very largely from the phenome- 
nal progress of the demand for road transport, though it must not 
be forgotten that the manufacturing economies made possible by 
quantity production methods stimulated the demand, and up to the 
last year or two the design of a motor car has been of a practical, 
easily manufactured type which has been continually simplified in 
order to reduce costs and the number of operations. 

Latterly oursisters and wives have become motor-minded and insist 
on taking a hand in the choice of a car, with the result that the 
bonnets on the cars are being changed almost as often as the bonnets 
on their heads. I wonder, do they ever realise what a terrible lot 
of trouble they are causing production engineers in their demand 
for continual change ? 

Twenty years ago, when we dealt with small quantities, the ease 
with which each part could be got at. for adjustment, repair, or 
renewal was more important than extremely low cost, and so we had 
detachable cylinder blocks, detachable heads, separate gearboxes, and 
so on. To-day designs are minutely examined to see where one piece 
may take the place of two, where castings can be replaced by forgings 
or pressings in which the design is often completely changed in the 
search for rapid production and lower costs. 

I could give innumerable instances of the strong influence on 
design which comes with large production, but I am sure you have 
all seen in your own experience how bigger output of existing plants 
has brought about radical changes in the shape of the parts manu- 
factured. This influence has been in some cases actively resisted 
by the designs branch ; in fact it is often a serious bone of contention 
causing much heated argument when the efficiency engineer comes 
along, probably in all good faith, and suggests turning upside-down 
the design of a particular part. 

I must say I have a soft place in my heart for the drawing office and 
hate to see a well-thought-out design being upset in order to produce 
it by an entirely different method from that intended, often because 
the press shop or foundry or some other department is wanting work. 
These divergent points of view, however, often prove of very great 
value and could be more so if there were always a frank and sympa- 
thetic liaison between the designing and producing branches. 

One of the salient facts often overlooked is that no matter how 
cheap the article manufactured may be, it has to be sold to a satisfied 
customer before the low cost can be justified. In other words, it 
is of no use getting costs down if that means so robbing the quality 
in design of production that the product cannot be sold and give 
lasting satisfaction. 

There is a continual urge when mass producing to simplify the- 
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work of inspection and control ; and a call for ease of assembly and 
for interchangeability. Selling an article in big quantities means 
wide distribution and therefore replacement cannot be done by the 
factory making the product; also the cost would be prohibitive 
unless the parts liable to wear or breakage were accurate and inter- 
changeable within very close limits. 

Again, making in large numbers demands advanced or forward 
designing owing to the much longer time required to prepare the 
equipment. The larger the output the more time must be given to 
this preparation and this feature is another instance where sympa- 
thetic liaison between the design and efficiency departments is 
valuable in reducing the time required to get into production—an 
important factor where changes in models are so frequent as in the 
motor trade. 

This question of constant change in the design of the product has 
great influence on the design of the machines and equipment used 
for mass production, and calls, to a large extent, for plant readily 
and quickly changed over, as opposed to machines of a complicated 
type such as are used in works engaged on designs of a permanent 
character. 

The development of machine tool design has followed two direc- 
tions: First, in the form of extreme simplicity in very highly 
specialised machines, such as cam-feed drilling machines, simple 
single-speed lathes, single-speed drilling machines, and single- 
point borers. Machines of this class have had tremendous impetus 
from the development of carbide tools. Secondly, in the form of 
complicated machines doing a large number of operations at one 
handling or by a multiplicity of tools acting simultaneously, such as 
multiple drills, multiple spot welding machines, station type boring 
and turning machines (like Bullard), multiple hobbing machines (like 
Cleveland), and multiple spindle automatics. 

Twenty years ago mass production and change. in style were 
negligible in many industries; now mass production has to cope with 
an increasing variety of requirements which allow of a wide range 
of changes to meet varying conditions. 

Another tendency of mass production is to reduce the importance 
of machining: processes by improving the methods and machines 
which produce forgings and castings. The latest instance of this 
tendency is the use of cast-steel and cast-iron cranks for engines, 
involving a much less work in production and giving largely increased 
resistance to wear and breakage. Such a development in design 
a few years ago would have been considered impossible. 

Electric welding has opened up many avenues to economy and 
at the same time completely changed the design of parts previously 
fixed together by rivets, bolts, or brazing. An instance is the butt 
welding of two large sheets of steel out of which a whole side of the 
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car body is pressed in one piece instead of several pieces. This size 
of sheet cannot be made in one piece. 

The welding of the parts of a motor car rear-axle casing not only 
decreases the weight—an important matter for comfortable riding— 
but admits of the simplification of design to a degree impossible of 
attainment by hand methods. Such methods could not even be 
thought of for small quantities ; only mass production would be 
able to support such expensive equipment. 

The bulk of the rapid advance in methods and in the reduction of 
cost in the last twenty years are due to mass production ; instead of 
despising the results and attempting to hold it up to ridicule we 
should thank our lucky stars that the experience we got as a manu- 
facturing nation during the War taught us how to provide amenities 
within the purchasing power of our people that were only dreamed of 
before. 

In an address given to the Institution of Engineers and Ship 
Builders in Scotland in February, 1932, on the subject of Workshop 
Practice in Automobile Engineering, I stated that “in order to 
obtain any substantial benefits from repetition manufacture high 
standards of accuracy must be maintained. Also it should be under- 
stood that apparently negligible details assume great importance 
when large quantities are involved.” 

The above views on a different subject hold good in the present 
case and I hope I may be pardoned for repeating them in my 
desire to make quite definite the fundamental point that it is 
impossible to manufacture large quantities successfully and con-. 
tinuously without a degree of accuracy, in many respects higher 
than in normal hand production 
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Discussion. 


Mr. Battey (Chairman) declared the meeting open, for discussion. 
Mr. P. E. Biaaar : We owe Sir Herbert a great debt for the trouble 
he has taken in presenting his views upon a subject concerning which 
he is, by virtue of a long and successful experience, exceptionally 
well qualified to speak. I feel, however, that in developing the theme 
that quality invariably accompanies the correct application of mass 
production methods, he has departed considerably fron the subject 
of his title. May I therefore pursue the subject of the effect of 
mass production on design, from the point of view of the designer. 
In laying out a new unit, the designer will generally be able to 
work without much limitation from the requirements of production. 
Again, in detailing a component, he will usually find that its physical 
form and main dimensions are fixed from considerations of the work 
to be done, the limitations of space and weight, and the service 
conditions. In arriving at the correct material specification, however, 
and in fixing the dimensional limits and the quality of finish, he must 
give full consideration to the method of manufacture best suited to 
his production department. In fact, a draughtsman only becomes 
a designer when, having satisfied himself that the part will work 
correctly and efficiently, he instinctively asks, ‘How will it be 
stamped or moulded, how jigged, and what will it cost and weigh ? ” 
The question, of correct material is always difficult to settle and 
the existing plant and methods will have an important influence 
on this problem. Unfortunately, the materials the designer would 
like to use are usually ruled out by their inherent cost or the cost 
of tooling up. For example, he would often prefer a stamping, a 
pressing, or even a die-casting for a part for which a sand casting 
must be specified, at any rate until production has reached the mass 
stage. 
"Ey ‘axing dimensional limits and surface finish, the designer has 
two powerful allies in the assembing and inspection departments. 
These, with the testing department, share the duty of final inepec- 
tion, and, if we may for a moment assume that production ends with 
the delivery of the finished components to the assembly floor, we 
must agree that they have had a far more important effect on detail 
than has production. With the advent of mass production 
methods, they have been able to insist upon a workmanship which 
would, only a few years ago, have been regarded as hopelessly ex- 
pensive. Naturally enough, they have always been aided and abetted 
in this by the designer. Examples of this which occur to one are the 
everyday acceptance of the necessity of lapped gudgeon pins, 
ground gears, and diamond-bored bearings by automotive production 
departments. 
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If we confine the effect of mass production on design to points 
which the designer would not normally call for or embody in a unit 
intended for small-scale production, then we are foroed to conclude 
that this is almost negligible. The only examples which occur to 
one are the separation and subsequent bolting-on of a part of the 
crankease, so that the cutter of a drum milling machine may go 
through, and the lining-up of all the machining on one side of a 
unit to avoid re-setting. 

Thus, the assembling department is a powerful ally in helping 
the designer to secure improved workmanship. Sometimes, of 
course, he has to insist upon improved and more costly materials, 
such as case-hardened crankshafts or lead-bronze lined bearings, in 
order to ensure that the product will stand up to service conditions 
which tend to become more and more exacting, under a basic law 
of design evolution that every pound of material must work harder 
and harder as time goes on. Sometimes improvements result from 
the never-ceasing efforts of the production department to improve 
methods of manufacture. | Usually, it is as difficult to say who asked 
for an improvement first as it is to settle the problem of the prover- 
bial first hen and first egg. 

It is generally agreed that shop experience is absolutely essential 
to the successful designer, and I would further suggest that a con- 
siderable proportion, of his time during training and of such time as 
he can later devote to his shops should be spent in the assembling 
and testing departments. I sometimes wish that production engineers 
had to serve an apprenticeship in the drawing office before they are 
entitled to criticise the work of the designer who, having had to com- 
mit himself explicity and completely in every detail on paper and 
having noscrappileon which to bury his mistakes forms an easy target. 

As Sir Herbert says, sympathetic co-operation is necessary. if 
the designer and production, engineer are to succeed in their common 
aim of producing an article capableofgiving the maximum all-round 
performance per all-inclusive ponnd expended by the customer. May 
I,as your guest, say at once that I have always met with a most 
friendly and helpful attitude on the part of the production engineers 
with whom I have been associated. May we then thank Sir Herbert 
for the clear way in which he has pointed out how mass-production 
methods have helped in the attainment of a degree of success in 
this aim in which the motor-car industry undoubtedly stands 
supreme. 

If a question may be added to this over-long discussion, will Sir 
Herbert give us his views on bench and road testing ? If the first 
engine performs correctly and manufacture is strictly interchange- 
able, then there is no need to run any more of that series. Is then 
the road test intended to inspect the inspectors, or to protect the 
product from the enthusiasm of the purchaser ? 
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Mr. Hoop: I am glad to hear Sir Herbert’s remarks reg 
salesmanship. I would like to know a little more on that subject, 
as design and salesmanship have quite a lot in common. It all 
depends on what the salesman knows about the design of the article 
he is selling, whether he used its good points in his sales talk. I 
well remember some years ago when I was associated with the 
Austin company, we used to wonder whose side Sir Herbert was 
really on—the designs office or the shops. Now I know. 

What is the lecturer’s attitude to standardisation, and its relation 
to mass production or, rather, design? Does he think that a 
standard article is any easier or any harder to sell than something 
striking, but non-standard? Does he rather not think that his 
paper should have been “ Influence of Design on Mass Production ” 
rather than “‘ Mass Production on Design ” ? 

What is his opinion of design being stunted for the benefit of 
mass production ? Is it not better to give the designer a free hand 
rather than cramp his style, instead of putting the designs into the 
shops before they are properly thought out and proved right ? 
Very often what is in the designer’s mind has to be sacrificed for 
production. For instance, it is usually a sign of prosperity when the 
designer is given his head and allowed to produce something 
strikingly new. 

Each designer believes that you must evolve or create something 
new. A first-class example of this is the transmission, a part which 
looms largely in the mind of automobile engineers, either of the 
synchromesh or pre-selector school. Individual designers have 
been modelling and improving these two basic systems to suit the 
cars they build. Some firms have fitted the Wilson type pre-selector 
gears on their models for years, but in common with many well- 
known engineers and designers, they are not quite satisfied, so 
that now we have the automatic clutch of the centrifugal type. 
The future of this no one knows, as yet, because we live in an age 
where designers have to search their minds to bring about some- 
thing that will not only strike a different note but will appeal to 
the popular imagination. We could, for instance, have mass- 
produced the first Austin Seven, but what a difference is the Austin 
Seven of to-day. I venture to say that the present model sells 
20 times as fast. 

Can the lecturer tell us where all this will end ? Will mass produc- 
tion bring in the stereotype at the expense of the artistic ? After all, 
front wheel drive, streamline, rear engine suspension, gearless 
drive, are not new, and one’s experience is that America has usually 
crashed these on to the market, leaving England to copy or turn 
them into something on more graceful lines. 

Sm HerBert Austin: On the question of spares, we keep a 
careful record of the parts of the car which give most trouble and 


436 





ee ad OT OC OOD OS lt“ WO 


VS Vv Tew EE 


oo 6¢oee Vi nsevwuvev vw ww 





THE INFLUENCE OF MASS PRODUCTION ON DESIGN 


which break down most in work, and in giving out an order for a 
certain number of cars to be produced, separately, of course, with 
all their components, we add a number of component parts to 
cover what we think will be required in service. Of course, the 
number falls short some times, but I think this is about the only 
safe way you can build a motor of that description. 

We also have, in order to provide for shortages, a small section 
which produces parts of out-of-date models called for by agents. 
This section uses the jigs and tools which are generally kept with 
those we think are really necessary, because they multiply enor- 
mously in a year, in a separate store, and we draw from them and 
produce the parts on single machines. That is the way we deal with 
the question of spares. I think it is quite a logical way and sensible 
way, and certainly we have found it quite effective. 

The other point is the question of standardisation and its effect 
on selling. Standardisation appears to be very much on the lines, 
as far as sales are concerned, of what I suppose would take place 
if we had porridge for every meal for a week. People want a change— 
and I know the section of the community mostly responsible. It 
is strange what an awful lot of men seem to think they are out of 
it if they have not got the latest model. 

Standardisation is all in favour of the manufacturer up to the 
point where he finds he can keep selling. Standardisation obviously 
means low cost. So long as you can get your purchasers to buy 
your produce because it is low in price, there is no harm in carrying 
on, but I think it is always advisable when you are dealing with 
big quantities and supplying the public direct with something they 
are going to use themselves for their own pleasure, to have something 
up your sleeve to bring along very quickly, without delay and fuss, 
to take the place of what you are producing when you see signs that 
they have had enough of that. 

A Visitor : Sir Herbert mentioned the number of machine tools 
used in the production of a car. I would like his opinion 
as to whether the trend is to use machines of a special nature or 
more or less standard machine tools. There is another thing very 
striking to me and that is, in the mass production of cars he has 
made specialisation in the machine tools more advanced than in 
the product they are m 

Siz Hersert Austin : It is a very difficult point to answer. So 
much depends on demand. I really would like to take the opportu- 
nity of saying a word of credit to British machine tool makers. 
I have had the opinion, probably to some extent unjustified, that in 
the past they have rather rested on their oars and allowed their 
customers in this country to buy too large a proportion of their 
plant from other countries, chiefly from the United States. I really 
do think from what I can see of machine tool manufacturers to-day 
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and haveseen during the last fiveorsix years, thatthey havemadewon- 
derful advancement, and there is nowno necessity to go to other coun- 
tries for machine tools. There is no reason why the machine tool 
manufacturers in thiscountryshould not be at the head of the whole 
business, because I can remember the day when if you wanted a 
machine tool you had to come to England for it. We lost way because 
we became too much satisfied with our own efforts and were too 
obstinate or pigheaded to see that other people were doing something 
better. I believe the machine tool makers have, some of them at any 
rate, got out of the rut and are now producing plant that is really 
worth while. A machine tool maker has a hard job trying to produce 
what he knows should be made and cannot get orders for because he 
has not made it before. He should make a trial one to show what he 
can, produce. 

Then again, in the manufacturing I allude to as mass production 
which has taken place in the last twenty-five to thirty years, very 
much higher prices have been paid for the machines. I remember the 
time when £100 for a lathe was considered fabulous, and in those days 
if we had been told we had to pay £1,000, we would have had a fit— 
there is no question about that. Nowadays we think nothing of pay- 
ing seven, eight, or ten thousand pounds for a press, whereas thirty 
years ago (probably fifteen years ago) we would not have paid that 
sum for the whole of our plant. 

Standardisation is a subject extremely important to production 
engineers. They want to standardise to show what they can do in 
cheap manufacture. You want a proper alliance between, the sales 
and the design as opposed to the production department. You must 
get these departments pulling together. I do not know how some 
works get along at all. They are changing their personnel almost 
as fast as they change the models of their products, and that is a 
big mistake. If a man has been in a works for a number of years, 
he has cost that concern a considerable amount of money in learning 
what he knows, and he knows his particular place in relation to 
the other departments. It ought to be possible, if the right choice 
be made in the beginning, to keep your personnel and see it grow 
up with the business. I feel that some of the businesses in this 
country have suffered enormously because of the continual change 
of personnel. It ought to be possible to see, if you have a man who 
is not going on the right lines, that he takes the right course, and not 
have to get rid of him and lose the enormous amount of money 
spent on him. 

A Vistror: To the non-technical man there seems to be a new 
phase coming along which speaks of specialised production. I 
cannot understand what is the difference, whether it is a catchword 
with the layman or not, but I would like Sir Herbert to tell us what 
is the difference between mass production and specialised production. 
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Siz Herpert Austin : I do not think I need explain in a meeting 
the difference in the value of mass production and specialised 
production. 

Mr. T. Fraser (Section President) : It is the duty of the designer 
and drawing office to conduct their labours so as to reduce to a 
minimum the duties of the drawing office and the work of the pro- 
duction department. One of the difficulties is, I think, that most of 
the drawing office staffs have been in the shop some time or other, 
but conditions change rapidly, and the right way is to keep the draw- 
ing office in touch with shop conditions. 

Str HERBERT AvsTIN: I think a great deal of the feeling which 
exists in a big organisation between the various departments is 
due to ignorance. If they could be made au fait with conditions in 
their works, the department would no doubt have a little more con- 
sideration for the difficulties of the production engineers. Of course, 
I am a long way from home to-night and I have to back up the prod- 
uction engineers, at any rate. (Laughter). I would like to go away 
from this meeting feeling that you are the salt of the earth—nothing 
like you. As a matter of fact, we all have our faults and troubles, and 
possibly some of the difficulties do exist in manufacturing 
concerns because those at the head have not gone through the various 
departments concerned with their particular manufacture before 
they take on the direction of the whole. It might be much better 
if they went down into the shops or the drawing or sales office and 
listened to some of the growls and comments of the various members 
of the staff and probably they would then see that the liaison 
mentioned as being so necessary really did take place. 

Sm Water Kent (President of the Institution): I feel it 
necessary to get on my feet in order to thank Sir Herbert for the 
admirable thought and true sentiment he has just expressed, that 
the production engineers are the “ salt of the earth.” As President 
of the Institution of Production Engineers, I think I can do nothing 
less than extend to him our very hearty thanks. I want to thank 
Sir Herbert for having been so good as to come here and deliver 
this excellent and thought-provoking address, chiefly with the 
object of helping the work of this Institution. 

There is one point upon which he touched—the shortage of skilled 
labour that already exists in some measure and is likely to become 
a@ very pressing need. Now, gentlemen, we are primarily an 
instructional institution. It is our business to train and educate 
the young men who are entering into the profession of engineering. 
Sir Herbert touched on one point very closely associated with that. 
namely, that we have got ahead more rapidly than we expected, 
May I say that that is due to establishing in all centres where there 
is a large body of engineering, new local sections of this Institution; 
and that my object in appealing to you now is to ask you visitors 
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who have come from other parts of the country and are within the 
orbit of the operation of the Manchester Section, to do what you 
can to help what I believe from the bottom of my heart to be one 
of the very best organisations we have for the industry of our 
country. 

Those of you who read the papers delivered to the various sections 
of our Institution must have been struck by the volume of valuable 
knowledge therein. It is too much to expect young fellows at the 
end of a long day’s work to travel 40 or 50 miles to hear one of 
these papers read and then travel back again. It is therefore the 
hope of the Council that we may extend our sections as rapidly as 
possible consistent with putting them on a firm and sound basis. 
Sir Herbert, I am sure, has helped us a lot to-night, and we should 
all be, as I am sure we are, very grateful to him. I esteem it a great 
privilege to be permitted, upon the invitation of your Committee, 
to be here to-night and to be able to voice on behalf of the Institu- 
tion that expression of thanks. 

A Visitor: The effect of the mass production system on skill 
is a very serious question, and nothing has been said to show us 
how this can be remedied. Unless we do start something to produce 
the skilled men, we are just not going to have them. . J know that 
in the motor industry such men as tool setters are scarce. What is 
Sir Herbert going to do about it ? 

Regarding liaison between the drawing office and the shops. 
I realise there is a better understanding to-day, not only because 
I am a production engineer but because in the course of many 
years in the motor car factory I found that the drawing office 
frequently asked for a higher quantity than needed. That is not 
a reflection on the draughtsman—it was just a bad habit ! (Laughter). 
I think the shop foreman should be allowed to go to the drawing 
office and fill in a slip showing plus or minus 5-10 thousandths. 

Another point concerns standardisation. I think perhaps a certain 
amount could be done to help standardisation by the manufac- 
turers themselves. Many components have to be bought out, 
and if we agreed to certain well-defined standards, I think they would 
be bought cheaper and a better supply obtained. 

I think it has been a wonderful paper and I do nct wish to be 
misunderstood when I say that it is not to the point. 

Sm Hersert Austin: When I was asked to give this paper, 
I mentioned, on the spur of the moment, what I thought would form 
an interesting subject, and if I have wavered at all and not stuck 
to the subject of the title, I am very sorry, but as a matter of fact 
I thought I had in my description tried to show what effect on 
design mass production has. Generally, we may take it 
that mass production has had a very considerable influence on 
design. Designs have to be changed from what they would be if 


440 





= = 6 2 ok we hes OU i <i a ee © ke te 


afew a rt 


eS ~~ 


wwe 


oo 2 


73 @reagxs or 8 


ct 
$ 


or, 


ck 
ct 
on 


on 
if 





THE INFLUENCE OF MASS PRODUCTION ON DESIGN 


you are only dealing with small quantities. I did not think it was 
necessary for me to give a lot of examples, because I am not talking 
to the general public, but to people who have this information 
brought to their notice every day. 

On the question of the provision of skilled workers, we had for 
many years—long before the War—what we termed “ bound 
apprentices,” and I always feel sorry that the apprenticeship phase 
of our engineering education has been shirked. I think mass produc- 
tion is very much the cause of that, perhaps because shop operations 
have been divided up. You take an unskilled man, teach him one 
particular operation, which he has to do year after year, and make 
him a proficient operator rather than get a skilled engineer. We 
have an apprentice school in the works and employ about 250 
apprentices. We are able to choose and, because there is such a 
big demand, to choose boys with a very good education. We do not 
take anyone unless he has a good schocl report. I think such training 
is the duty of all manufacturers because if they do not provide 
some means of producing the skilled workers which we want now 
and shall want in the future, we shall find ourselves lagging behind. 
There is, for example, an enormous shortage to-day of panel beaters. 
We are trying to break in at very short notice men who know 
nothing whatever about beating and make panel beaters of them. 
It does not end there; you want a margin. We have a school for 
salesmen, have had for years—not our own salesmen, but our agents’. 
We are doing what we can to insist on the salesmen at our agencies 
coming to the works and getting a proper knowledge not only of 
the product but in general of selling. We have a man out on the 
road, films, lectures, magic lantern, and all that sort of thing to 
teach men who will not come to the works, too proud or too 
obstinate. I think selling in this country is a long long way behind 
the manufacturing facilities. 

Mr. E. W. Fretp: Concerning the shortage of skilled men, 
Sir Herbert mentioned something about Longbridge having no 
shortage. I can assure him that there is a very considerable shortage 
just over the border. One point that might be mentioned here is 
that our Institution has had this matter betore it and appreciates 
the difficulties. One night at each section has been devoted to the 
subject of recruiting and training craftsmen, and it is hoped that 
when our plans are formulated we shall have something sensible 
- say on this subject with a view to improving the position in the 

ture. 

Mr. P. 8. Crooke: A few years ago we had a lecture on the 
mass production of motor cars, and one of the questions asked 
was, what happened in his production if he suddenly went short of 
some materials ? The lecturer answered, ‘‘ We stopped.” I am going 
to ask a similar question. How do you take care of modifications ? 
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In mass production the smallest alteration may be of immense 
importance. I think Sir Herbert will be very fortunate if he never 
runs up against some snag from some small detail, and I should 
like to know how he overcomes the difficulties which take place 
in his works. 

Sm Hersert Austin: When we do have difficulties, we all get 
together and try to remove them. If you take the evidence of the 
drawing offive they say the shop takes no notice of the alterations 
and goes on its own sweet way and leaves it to the poor devil of a 
salesman to explain the reason of the trouble. That goes on all the 
time and these matters could be very largely prevented by careful 
working and liaison between the departments. You cannot stop a 
big department entirely, and if you don’t stop it entirely it gets out 
of step eventually. It is possible to prevent to a large extent the 
difficulties that do take place by sympathetic action of the part of 
all those concerned. I believe that a lot of our troubles can be got 
over and will I hope be got over, partly with help from the produc- 
tion engineers, partly from the designers, partly from the sales 
staff and also partly, I hope, from those who are controlling and 
directing the business. 

Mr. T. Fraser (President) proposed a hearty vote of thanks, to 
which Sir Herbert Austin suitably responded. 
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JIGS AND TOOLS AND THEIR RELATION 
TO THE FINISHED PRODUCT. 


Paper presented to the Institution, Glasgow, Luton, and 
Southern Sections, by R. H. Youngash, Member of 
Council. 


HE subject of jigs and tools has been examined at length in 

| many different ways though nc finality hes yet been reached, 

because progress and changes in the design of machines has 

necessitated for corresponding changes in both jigs and tools, in 

fact if a history were being written it would be a history of engineer- 

ing for, in many instances, the difficulty of accomplishing the work 
has been the larger problem. 

I have endeavoured to ascertain how the word “ jig” came to be 
used to describe the elements by which we connect the work and 
the machine, so far without success, and, curiously, a similar inquiry 
has recently reached this country from America. This point is, of 
course, of no great importance, but I suggest it is a variant or 
perversion of “ rig,” a word with which we are all familiar and which 
of course, has many mea 

It is not my intention to deal with jigs and tools for the manu- 
facture of any specific component or to examine at length their 
effect on costs or time saving, but to develop a general talk around 
the subject and endeavour to indicate what seems to be the most 
important points to remember in jig and tool design. 

There can be no finality in jig design and probably very few 
fundamental principles, but I venture to suggest that the most 
important features are, convenience of operation, strength, simplic- 
ity, and accuracy. I shall devote a short time to each of these 
points. 

Jigs are the connecting link between the work and the machine, 
and are necessary because machines are designed for universal use, 
not for one specific component or part. It is true that to-day we 
have single purpose machines, but even they are generally built 
from standardised parts and adapted for some particular work. 
This form of construction might, of course, be carried further, for 
example, milling machines could be built with any number of 
interchangeable tables, each table being designed to hold a specific 
part, or turret lathes might be made with interchangeable turrets 
each being equipped with tools especially designed for the production 





Glasgow, November 10th, 1934; Luton, January 9th; 
Southampton, March 20th, 1936. 
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of some particular job and probably some future writer will have a 
difficult problem in elucidating where machines end and jigs begin. 
The terms, jigs and tools, are used in an extremely loose way, 
probably on account of the difficulty of exact definitions, for 
example, a milling cutter arbor might reasonably be defined as a 
tool while an arbor for holding work in lathe centres is obviously a 
jig or at anyrate a fixture. 


Convenience of Operation. 


Convenience of operation is an extremely important point in 
jig design. On this depends very largely the time involved, the 
continuous accuracy of the product and the safety of the operator. 
A jig in which the locating points are indefinite or which permits the 
accumulation of swarf in pockets or corners is certain to produce 
inaccurate work. If the operator cannot insert the piece without 
difficulty or see that it is in place without stooping or leaning into 
the machine, the jig is not only wasting time but dangerous as well. 
We should avoid spanners or tools which required taking up and 
putting down on the grounds of economy of time, and use hand- 
grips shaped to fit soft greasy hands with surfaces sufficiently 
smooth to avoid cutting the flesh, where considerable force is 
required we may use compressed air devices. Clamping through the 
medium of screws leaves much to be desired owing to the large 
variation of loads that may be obtained and while their use is almost 
unavoidable care must be taken to ensure that no distortion of 
either the jig or the work can occur. The selection of locating points 
is a thorny problem particularly where the equal distribution of 
metal over a large area is involved, the flash line of stampings and 
the pattern joints of castings should not be used as locations and 
in drill jigs the upper portion of the jig is not the best place to use. 
Jigs which require moving or turning over should be as light as 
possible but if aluminium is used steel shoes ought to be provided. 
Base areas should be sufficiently large to reduce wear to a minimum, 
to ensure stability, and avoid tilting or misalignment. 


Strength. 


I have already stated that jigs are the connecting link between the 
work and the machine and obviously their strength must be suffic- 
iently great, not only to hold the work, but also to resist the strains 
set up by the tools. The disruptive forces set up by the tools are 
usually considerable and if bending strains are also set up by the 
method of securing the work, inaccuracy is bound to occur. It is 
usually difficult to get at the root of trouble of this sort and I want 
to emphasise this point. You cannot expect a weak jig to stand up 
to its work or conversely bolster up a weak machine with a strong 
jig. A jig must be designed not merely to fit a machine, but there 
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must also be an appreciation of the fact that in use it is a part of the 
machine to which it is attached. We must, therefore, be certain 
that our jigs are really strong enough to stand up to their work. 
This, however, should not be made an excuse for clumsiness, for 
material in the wrong place is an inexcusable fault, adequate support 
for projecting pieces, sufficient material around bushings and stud 
holes, and sufficient strength to prevent bending by clamps are 
all extremely important. In a general way iron castings will be 
found most satisfactory, although in some cases built up jigs present 
no difficulty. The ease with which steel can be welded to-day suggests 
a field for cmatevitinn to designers, particularly for small jigs. 


Simplicity. 


Jigs should be models of simplicity, not examples of novel mech- 
anical movements, although this should not be interpreted as a 
charter for crudity. Over elaboration creeps into the heart of 
every jig designer sooner or later, usually as the result of a genuine 
desire to reduce loading time, and in this respect it is most mis- 
chievous, because, the time involved in maintaining these examples 
of misapplied ingenuity may be greater than any possible saving : 
it ought to be ruthlessly reppressed when ever it shows itself, for 
it is the direct cause of more troubles and failures than anything 
else I know. Multiple jigs are perhaps the most frequent examples 
of this fault. They are rarely satisfactory, being difficult to load, 
troublesome to set up, and usually produce a large proportion of 
scrap. I expect every designer here will disagree on this point and 
quote his own pet example to prove I am wrong. I shall, however, 
remain unrepentant, though I will qualify my statement by saying 
that in this, as in all other aspects, each individual case must be 
judged by the circumstances involved. 


Accuracy. 


It is very rare that absolute accuracy is required and it would be 
foolish to make jigs with the smallest possible error merely for the 
sake of being accurate. The cost of really accurate work is extremely 
high and will seriously influence the total cost of a jig. We must 
therefore make a thorough examination of the limits fixed for the 
work before deciding what variations are permissible in the jig. 

It frequently happens that jigs are considered insufficiently 
accurate when the real cause lies in the machine. Whatever the oper- 
ation or the class of jig, attention must be given to the machine on 
which it is to be used if we are to obtain satisfactory results. Let us 
not pretend that universal joints or things of that nature will correct 
lack of alignment or conditions that never ought to exist, nor demand 
jigs with unnecessary accuracy to compensate if possible of other 
defects. 
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It may be asked why I have put accuracy last and I should like 
to say here that I have not placed these points in what is necessarily 
the order of importance, but jigs usually are sufficiently accurate 
when first put into use and the difficulty production engineers have 
to contend with is that after a time jigs fail to produce work of 
the required standard. This point is one of considerable importance 
because in many instances delays having far-reaching effects may 
result. It would appear advisable to have regular periodic examina- 
tions of most jigs to see what wear has taken place and whether 
repair or replacement is necessary, I am sure this would be far 
better than the present practice of using jigs until the work is 
inaccurate before making an examination. 


Tools. 


The number of shapes, sizes, and varieties of cutting tools is so 
enormous, that, I shall, as in the case of jigs have to content myself 
with a little generalisation. 


Drills. 


Drills are easily the worst used tools.in a machine shop,. but in 
spite. of this they usually give good service. You cannot entirely 
avoid their tendency to wander or deviate from their true direction. 
This may result in breaking the tool or spoiling the work, and the 
necessity for long guides and as much support as possible becomes 
obvious. They must be ground accurately on the cutting edges at 
frequent intervals for wear on the diameter is the cause of a large 
proportion of drill troubles, whilst a dull point will increase the 
tendency to run. The point has to be pushed through solid metal 
and for this reason must be kept as thin as possible, and in the case 
of holes, say ? inch and upwards it usually is an advantage to drill 
a small hole first. This considerably reduces the power needed for 
the larger drill and enables a higher feed to be obtained. The speed 
of a drill is important and it will generally be found that small 
diameter drills are run too slowly and larger ones too fast. Both 
these conditions are equally bad. The grinding of drills presents a 
pretty problem for solution, particularly small drills. The tool 
crib where drills are sharpened and exchanged is very far from 
satisfactory while the provision of suitable wheels at various points 
in the shops is also unsatisfactory although preferable to the first 
method. I think quite a good case might be made for properly 
training the operator to do this work for himself. 


Reamers. 


From the production point of view reamers are rather troublesome 
tools, the troubles increasing perhaps as the cube of the accuracy 
reguired. They are probably the most expensive tool, in proportion 
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to the work accomplished, that we use, and are very rarely worn 
out by actual work. It is extremely difficult to ensure that every 
tooth of a reamer takes an equal share of the cutting, and in spite 
of meticulous care in the making, one can never be sure how a 
reamer is going to cut except by trial under working conditions. 
In most cases when accurate work is required hand reaming is 
resorted to. The disadvantage of this is that a good finish cannot 
be obtained and, of course, it adds something to the cost. 

One of the best efforts to reduce this difficulty is a recently 
introduced honing or oil stoning machine, which reduces or replaces 
the highly specialised operation of hand stoning. The whole subject 
of reamers with its many sizes, shapes, and varieties, would be a 
suitable one for considerable research work. 


Milling Cutters. 


Milling operations on the whole, tend to decrease, owing no doubt 
to better stampings, castings, and to the substitution of grinding, 
but the milling that is being done is accomplished at much higher 
speedsand feeds than a few yearsago. This is having a marked effect 
on milling cutters. Blades inserted in tough steel bodies and made 
of high speed steel or sometimes tungsten carbide, are almost 
universal, and from these, really wonderful results are being obtained. 
’ The grinding of these cutters are also a difficult problem for the 
tool department. It is by no means easy to ensure all the teeth 
cutting in turn, particularly when the diameter exceeds six or eight 
inches and the cutters made of a material which is difficult to grind, 
Cutter arbors and the spacing of cutters at definite distances apart 
still present the same difficulties as many years ago. Gangs of 
cutters may in some instances be sharpened without dismounting, 
but this is not always possible and cutter changing is a slow process. 


Turning Tools, 


To enumerate the varieties of turning tools would be impossible 
in the course of this paper and I shall content myself by drawing 
the attention of our younger members to the importance of studying 
and understanding the nature and amount of the necessary angles 
on these tools. On this to a large extent depends the speed of cutting, 
the accuracy of the work, the life of the tool, and what is equally 
important, the power required to perform the operation. The 
knowledge thus obtained will be found very valuable when dealing 
with other materials as well as steel. 

The main point I want to make to-night is the necessity forensuring 
adequate support for turning tools. I know there are many diffi- 
culties, but, so much depends on the rigidity and absence of deflec- 
tion of the tools during the operation of turning, that I feel quite 
justified in making a special point of this. 
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Relation to the Finished Product. 


This heading is rather vague and I feel I was perhaps somewhat 
unwise to include it, but as it is here, we must briefly deal with it. 
Viewed in the light of some samples one sees at times, there would 
appear to be no relation or connection between the two, but it is 
from such examples we learn most. No jig may be said to 
be perfect if it permits an operator to produce scrap, and yet, 
such are the limitations of human efforts that probably no jig has 
yet been devised from which some of the operators we know could 
not produce scrap. If we cannot attain perfection it becomes 
more and more important, at any rate to aim at the nearest approach 
and endeavour to arrange that errors in the work will cause the 
least possible difficulty in the subsequent assembly. 

We must take into account the method by which the work is 
produced and so far as possible, choose the most efficient one. 


A few years ago we could produce more accurate holes in, say> 
aluminium pistons, than the pins that fit them. The introduction, 
as a commercial process, of lapping reversed this, but to-day boring, 
with diamond tools, has tremendously increased the accuracy of 
the holes and it is not impossible that we shall again have to improve 
the pins. 

We have also to remember that changes are constantly occurring 
in the machines on which our jigs and tools are used and also in 
the material from which the tools themselves are made. These 
points have a very definite bearing on the relation between the jigs 
and the work, and if we agree that the ideal is to produce components 
which will assemble without filing or fitting or any work of such 
nature, we shall very quickly discover in what direction our jigs 
fail to produce work of the required standard. 

We have also the relation between the cost of the jig and the cost 
of the product. This is a very difficult point indeed to discuss. 
In many instances, the piece cannot be produced without jigs 
and in such cases the cost will not be considered at all. The usual 
method of approach to this question is to take existing costs and 
by amortising the jig cost over a given quantity, estimate the saving 
in the same way as one would any other capital expenditure, and 
beyond doubt a reasonable view of the position is obtained that 
way. 

Personally, I feel that having once decided that a jig should be 
made, it should next be determined what amount of money may 
be spent on it and when this appeared to be in danger of beiag 
exceeded, a re-design should be called for. This would tend to 
curb over elaboration and probably prevent unnecessary expendi- 
ture, a condition which arises more frequently than one would 
imagine. 
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I would like to say that my desire to-night is to draw your atten- 
tion to the fact that we have good and bad jigs, and that many of 
the bad jigs might have been good ones if a little more thought had 
been given to them whilst being designed, particularly if there was 
a better understanding of all the points involved. You cannot get 
the best results if you take a purely drawing office view of these 
things or if you fail to take advantage of accrued experience. I 
am anxious, however, to make it clear that the terms good and kad 
are relative and that even the bad jigs may have been used a long 
time with, or without, serious trouble. The worst of them are 
usually like the Curate’s egg, good in parts. I have no desire to 
be accused of damning jig designers, but rather to spur them on 
to heights still unconquered, and to a degree of perfection yet 
unattained. 

I shall now pass on to a few slides which I hope will not only 
interest but to some extent illustrate the features I have already 
described as important in the design of jigs, knowing full well that 
I have very inadequately reviewed this interesting and ever-recurring 
subject. Time, however, will not permit of closer examination and 
I should like to take this opportunity for expressing my gratitude 
to the kindly help received from Messrs. H. W. Ward & Co., Messrs. 
J. I. Thornycroft, Messrs. Williams & James, The Austin Motor Co., 
Mr. W. Oldbury, and Messrs. Albion Motor Co. 

May I say in conclusion that, while I realise I have to a great 
extent merely emphasised what is already well known, or perhaps 
pointed to the obvious, the question of jigs and tools is really one 
of vital importance, equally great in small quantity production or 
highly specialised, intensive, large-scale outputs. We may, of 
course, obtain machinery built and equipped with jigs and tools 
and supplied ready to use, and in most cases such plant will render 
extremely good service, but where stock machines are provided 
and the equipment is made by the user there is room for considerable 
improvement and I feel confident that both time and money may 
be saved by careful attention to the points to which I have attempted 
to-night to indicate as the high spots in jigs and tools and their 
relation to the finished product. 
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Discussion, Glasgow Section. 


Mr. J. W. Mattetr: With regard to the bush type of jig for 
drilling levers shown on the screen it is probably the simplest form 
you can have—a plain screwed bush. It, however, involves the 
picking up of a tommy bar each time it is operated and the head 
could easily be fitted with fixed operating handles. Instead of the 
hole being screwed all the way it would be better with a plain 
parallel guide at top and bottom with the screwed portion between, 
@ better protection against chips. The head, also, would be better 
if of umbrella form overlapping the raised boss for the bush hole 
to prevent still further the ingress of swarf to the working portion 
of the bush. I have dealt with this detail just to provoke a discussion, 
as you asked, but have more to say about the paper. 

I admire very much the fact that the subject was not treated 
merely as a dissertation on jigs and tools, but the question of the 
methods involved and their maintenance were brought prominently 
to our notice. Most of the failures of both good and bad jigs are 
due to the operator. If we could design good operators we should 
get along quite well! We must, however, imagine the worst 
handling and design for successful operation, despite it. There are 
problems of this sort which I think are mostly found in the medium 
production shop. In a high production shop such as Mr. York 
comes from I should imagine most of the tools are reserved for 
specified machines and one man usesthem. They are taken back and 
forward to the tool storesand exchanged for well-sharpened duplicates. 
They do not get lost nor exchanged into other kits. In a small 
production shop the man at the machine generally has a lot of 
special tools beside him and often keeps them carefully. When 
you come to the medium production shop where you cannot afford 
the multiplicity of tools to segregate complete sets, nor can you 
afford to let them stay at the machines, then they often get badly 
handled in their more widespread use. 

The question of transporting all tools is a serious. one. Can 
Mr. York tell us the methods used to protect the sharp edges of 
cutters, drills, and reamers as, after all, it is the edge that does the 
work. 

In connection with handling even the machine tool makers have 
been to blame. For instance, the taper of milling machine arbors 
has been for years of such a slow taper as to nved main force for 
its removal. Frequently the arbor is bent but you continue to mill 
with it because you may not be able to afford a new one. A recent 
advance in this direction is the new standard blunt taper. 

One job in connection with tool maintenance is the production of a 
good radius. Take, for example, milling cutters. You have to mill 
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a face and a eorner and the corner should be a radius, smooth and 
free from flats, tears or scratches to maintain strength at that point. 
It would be useful to know how Mr. York’s firm grind such a radius. 
Take a side and face milling cutter for cutting a slot in a part which 
requires a smooth radius at each corner. How would the cutter 
be ground ? Have they a special machine to do the work quickly ? 

Reamer honing : I was talking to the people who were demonstrat- 
ing that machine at Olympia. They hone a lot of reamers successfully 
but quite a lot of commercial reamers are badly made, the teeth 
are not smooth in the groove for the guiding tongue and the land 
is too wide so that the machine will not hone them properly. A 
keenly ground reamer is necessary first before honing. 


Mr. YorK (who read the paper in the absence of Mr. Youngash) : 
I think your remarks on the screwed locating bush are quite in 
order, but I do not agree with the umbrella type from the point 
of view of cost. I think a good serrated edge of a suitable design is 
quite effective. If the bush has to be taken any length down into 
the jig, it is quite easy to insert tommy holes in the head and ensure 
the conical section at the point of application, sitting on the 
component, although, as mentioned in the paper, that is not quite 
an effective way of locating centres, because any deformity in 
castings or stampings due to moulding errors or the dies becoming 
worn, may mean that drilling a hole will bring it too near the edge 
for uniformity. 

For the maintenance of standard jigs, tools, reamers, gauges, 
etc., in connection with any operation, it is our general practice 
to issue them from the tool crib under a part number, returned 
with a check and everything in connection with that operation is 
checked in the inspection bureau. All cutters are kept in a tray 
correctly ground dead to size ; gauges checked for distortion—from 
any malpractice on the part of the operator. Drills are kept in 
good condition in the tool crib in the same way. I think this arrange- 
ment is very common in shops where there is a multiplicity of jigs 
to meet different operations. If jigs or any kind of tools are allowed 
to be beside the machine, very often the man is not too particular 
about the grinding of his drills and then we get subsequent trouble 
with one point being longer than another and oversize holes result- 
ing. Also he may be indifferent with regard to keeping the cutting 
edges as efficiently ground as they should be, demanding excess 
time for hard material when the trouble is the drill. If that is done 
by specialised men I think it cuts out a lot of operating trouble, © 

Grinding a radius on milling cutters: This can be accomplished 
by two machines at present on the market. The Keller hand- 
operated radius grinder and the Van Norton Automatic Oscillating 
and radius grinder. 
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Ma. J. Kerr: Mr. York prefaced his remarks with some defi- 
nitions of tools. It occurred to me that jigs were tools in the funda- 
mental sense, that the jig was simply to assist the man to perform 
more easily and therefore there was no fundamental difference 
between that and a tool, excepting in adaptability. 

I was interested when he referred to welded jigs. It seems to 
me there is not sufficient use made of electric welding. From my 
own experience in the manufacture of jigs it allows a considerable 
reduction in weight and a jig can be made much more rapidly at 
shorter notice by this means than by getting a pattern made, also 
an electric welded jig can be simplified and by this reason possibly 
strengthened. The elimination of bolts is one feature. Objection 
has sometimes been made to machinability but I have known of 
no real difficulty where the part was allowed to cool normally. 

With regard to drills, I had some experience in testing drills. 
Much depends on the class of work you are going to do. Some 
classes of material are more uniform than others and material is 
a big factor. It is impossible tc determine a standard which would 
be suitable to all classes of work. When a drill wears, the thickness 
of the web changes and consequently its grinding requirements 
are altered and it does not give the same results as in the initial 
stages. The variations in drill stock and material to be drilled 
make it necessary to keep differently ground drills and it is not 
easy to determine the best combination of drill and material, 
in many cases, until the job is actually in progress. 

In connection with plate work my own experience is that the sharp 
pointed drill was better than the normal angled drill. Differences 
in performance were also governed by the length of the drill. We 
found that drills, apparently identical, gave very different results 
due, apparently, to the difference of material though the Brinell 
hardness may be the same and this would indicate the necessity 
for more accurate, commercially applicable means of dete 
the machining requirements of material, and/or closer control of 
material manufacture from the point of view of machineability. 

Mr. York : Where the drill does not follow the true path, due to 
sand holes or hard spots in the material, 1 think in general 
this can be taken care of with a long guide. You cannot 
determine uniformly very well, other than by making some con- 
structional provision. Even with small diameter drills we have 
found, to get something like rational accuracy, the drill guides had 
.to beabnormally long, and when there has been, say, a difference of 
one and a half to two thousandths of an inch in the centres, in 
checking a drill guide of seven inches length, the centre portion was 
dead-size and the ends were bell mouthed. This proves the shorter 
the bush the greater the error. 

On the question of electric welding applied to jig making. 
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This has not been developed quite so much as it has in the U.S.A. 
Organisations in the States make most types of small drill or reamer 
jigs from welded sections. Also building die-beds of 15 tons weight 
from electric welded sections. This class of work can be brought 
down to a common factor in cost of manufacture just the same as 
for cast work. 

With a time study section working out the variables and constants 
along the varying sizes of welds from 1, 2, 3, or 4W, the time can 
be so arranged that a man will definitely make whatever bonus 
you set out to give him. It is quite possible to calculate the amount 
of time for building up a welded jig to within one tenth of an hour. 
Aluminium and magnesium jigs come into a different class. I 
think they are too expensive for general use at the present time. 
Reverting to the drills and cutting angle. Common practice is to 
use a quick spiral drill for aluminium. It gets rid. of the swarf 
and reduces the penetrating time. 

Mr. W. P. Krrxwoop : I think it would be of great interest if 
Mr. York could give us some idea of the relative costs of welded 
and cast jigs of typical small parts. He has indicated how the 
former are built up very inexpensively. Returning to the little 
drilling jig with screwed bush. If the component is a comparatively 
unimportant one would it not be better to dispense with the drilling 
jig altogether and use a forging with a dimple in it. I am referring 
particularly to parts like levers where we do not require the face 
should be absolutely dead square to the bore. 

Mr. York: You have set me rather a difficult problem in so 
much that jigsaresodifferentindesign. However,to, perform the same 
machining operation, our choice now lies in a cast or fabricated jig. 
Cast design is logical for some jigs, but for many others, welding 
results in a saving, since designs nowadays do not run for years 
but are constantly changing to hydraulic, mechanical, and-electric, 
control points, applications become limitless. 

Tools to manufacture these have short periods of usefulness and 
must be lower in cost, as quoted by the author. Changes to clamps, 
brackets, and locations, can be quickly made at less cost. Forged 
clamps are now made by arc-welded blocks, eliminating much of 
the machining. C. I. surfaces are better for a scraping job and where 
standard cast iron jigs are made from the same pattern, the choice 
lies in that direction. Greater economy, up to 30 per cent in some 
cases of manufacture, can be attained against cast iron fixtures of 
the conventional type. In pre-machining for welding, it should be 
remembered that it takes five per cent longer in machine time for 
the same area, against cast iron. Effective, area however, can be 
reduced. 

Considering the comparison of using a dimple in the forging, 
often when you get a worn die and a worn clipping tool, the dimple 
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is not in the centre, consequently the remedy is worse than the disease 
On very small quantities this trouble would be infrequent but in 
cases where you have 2,000 Forgings per week, the die is likely 
to become badly worn, but the stamping shop carry on with the 
hope of getting past the inspector. In some cases the dimple is 
an easy way and saves money in the first instance. Furthermore, 
with a dimple you always have to leave the scale unless the forging 
is pickled and carefully sandblasted, operations which often do not 
enter into the mind of the estimator or designer when the component 
is originally specified. 

Mr. Locan : With regard to the screwed bush there is one point 
which has been omitted. Most companies who have large quanti- 
ties of levers to drill do not look askance at the screwed bush. They 
usually have an embossing coining of the face and edges, and by 
doing that in large quantities, when the lever goes to the machine 
shop, it generally produces a straight hole because the body itself 
has been made good by the coining. Is it not his experience that 
that helps ? 

Mr. York : The coining of the forging is certainly a remedy for 
any deformation or any chance of deviation from specified dimen- 
sions. Some means of testing requirements have to be made in 
the case of coining, which requires different pressures at different 
speeds of the ram. Pressure required for coining depends on the 
area and depth coined, material, time under pressure and thickness 
of piece. A Toggle Press is usually most satisfactory since there is 
a dwell at the bottom of the stroke, in which, period the metal can 
flow. Relieving a coining die often allows a smaller press to be used 
than the one calculated from tests. A steel drop forging of a con- 
necting rod with 2.4 ins. diameter large end and 1% ims. dia- 
meter small end reduced from 1.63 to 1.55 inches respectively would 
require a 1,000 ton toggle press. 

Mr. J. McFaruanz : I notice in the lecturer’s reply to Mr. Kirk- 
wood he confines his remarks to forgings but there are many levers 
of cast iron and there is a good argument for the dimple. The 
operation does not require to be of high accuracy and that is a 
cheap method of doing the job. 

There is one point which passed through my mind—definitions. 
It is true that these words—jigs, fixtures, tools, etc, are used with 
@ great amount of license and it is difficult to know where to draw 
the line between one and the other. It was always in my experience 
regarded that a fixture was any means whereby the job could be 
held during an operation, whereas a jig had the added distinction 
of having means of guiding the tool during operations. 

With regard to welded jigs there was one point with regard to the 
prices. There was a certain amount of pre-machining necessary 
and I think the cost of that machining must be offset against 
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machining of cast iron. I am not sure whether a welded jig will 
come out cheapest in all cases. 

There is also a certain factor, whereon we might not all be able to 
agree, viz., where jigs are to be used for fairly accurate work. They 
can in some cases, but only up to a certain degree in acouracy. 
In striving to achieve that, if you are anxious to build a jig by 
welding, then you must realise the great risks you run, even when 
taking all precautions to preserve normal cooling rates, that, after 
boring the built-up jigs for drill bushes, after a time deformation 
will take place and that may affect bushes, especially if thev are 
long bushes and driven into hard plates whichhave not much depth. 

There is one feature, which has struck me about some makes 
of jigs where they have replaceable bushes. While it is certainly 
a great advantage if you have to drill and ream the same hole in 
the one jig, your chance of accuracy is defeated immediately you 
perform that operation. You cannot hope to have your drill bush 
located with the same degree of accuracy in alignment where you 
can take it out. I agree with the author that it is necessary that drill 
bushes should have reasonable length, but not only that, they 
must have a reasonably good length of bearing for themselves. 

Mr. York: Your definitions with regard to fixtures and jigs is 
quite in line with the author’s reasoning. The welded jigs, machin- 
ing costs, also their comparison for accurate work, I would rather 
leave to be worked out at some future occasion when you make 
records of the costs yourselves, because no amount of argument on 
my part will settle the question. Every jig is different. Every 
man tackles the job from a different angle. If a jig is designed 
correctly, sufficiently braced and welded with the correct size weld, 
I do not think there is much trouble to be anticipated from dis- 
tortion if the weld sequence is balanced and each layer is peened, 
so that plastic deformation passes the yield point. If necessary 
the whole can be normalised as in cast structures needing strain 
removal. Replaceable bushes are no doubt a bugbear. Personally 
I would rather see them fixed. 

Mr. 8. M. Harpaxer: With regard to the question of welded 
jigs, my experience has been that there is a likelihood of stresses 
being set up, thereby giving rise to considerable trouble ; I should 
like to endorse all Mr. McFarlane’s remarks on the matter. J do 
think that the author of the paper has been very unfair to the draw- 
ing office, as from my experience, both in the design, and use of 
jigs, I should say there are faults on both sides ; and it is a case 
of fifty-fifty. 

The author does not appear to be favourable to elaboration in 
jig design. I am fimly of the opinion that he is in error, when he 
makes a general statement, condemning elaboration, he would be 
much safer if he referred to specific cases. Production Engineers, 
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have, in the course of their duties, to handle materials other than 
just iron, steel, alloys, etc., and in some cases which I could mention, 
the material itself, is so very costly, that the mere cost of special 
jigs, has an infinitesimal bearing on the question. I have in mind 
plant which, though very costly, paid for itself within a very short 
period. I should like to express my thanks to the author, 
for the time and trouble taken in compiling his valuable paper. 

Mr. York: I think you are quite right with regar to the blame 
being equal. Usually in the shop the man looks at it from his 
own point cf view, that of moderate accuracy and speed of building. 
The drawing office look at it from maximum accuracy and the most 
effective method of construction. The two do not quite combine 
and any trouble has to be balanced between the two generalizations. 
Elaboration may be excusable, no doubt, where extreme accuracy 
is needed. If the elaboration gives you continued accuracy without 
increasing handling time, I think you have done what you set out 
to do. Although often elaboration tends to put fringes on the 
subject. I quite agree with your remarks regarding the plant 
which you mentioned justified its existence by suprr-accuracy. 
Often to-day in the manufacture of a certain specialized article or 
component, it is necessary to attain something much higher than 
normal commercial accuracy. Any fluctuation from the higher 
standard, or, as you define, super accuracy, would seriously under- 
mine the marketing value of the article. 

Mr. J. Wricut (Section President, who presided): We must 
thank Mr. York for the able way he has handled his paper consider- 
ing that he did not write it or prepare the slides. I cannot reconcile 
the question of so elaborate a method of dealing with tool cribs 
and the statement made preferring grinding machines to be put 
in the shop beside th» men. I think it is important that drill grinding 
should be out of the hands of ordinary operatives. 

Another pcint: Do you tabulate the faults in design found 
during your ordinary processes whereby you can improve ultimate 
design? Have you any method of conveying this information to 
the design department ? The question of welding jigs seems to be 
controversial. Personally, I do not agree with the welded jig. 
I see eye to eye with Mr. MacFarlane. In places where you are 
probably making large quantities of similar jigs to deal with your 
production there may be some need for consideration, but to me 
the question of weld against cast is not worthy of serious considera- 
tion because I do not suppose eitber really represent more than 
one-tenth of the actual cost of the jig. 

Mr. York was awarded a hearty vote of thanks for his presentation 
of Mr. Youngash’s paper. 


456 





than 
tion, 
ecial 
mind 
short 
thor, 


lame 
n his 
ding. 
most 
abine 
jions. 
racy 
thout 
t out 
1 the 
plant 
racy. 
sle or 
than 
igher 
nder- 


must 
sider- 
oncile 
cribs 
B put 
nding 


found 
imate 
on to 
to be 
1 jig. 
ju are 
your 
to me 
idera- 
than 


tation 





THE INSTITUTION OF PRODUCTION ENGINEERS 


THE MANUFACTURE OF GOLD-FILLED 
SPECTACLE FRAMES. 


Paper Presented to the Institution, Coventry Section, 
by G. D. Rosser. 


OR the manufacture of spectecle ware, the stock is supplied 

in different forms and in varied qualities. The hardness or 

temper of the stock is obtained by rolling or drawing and tbis 
is required in its varying degrees for different parts of the frame. The 
product, being an actual shell of gold covering a base metal, requires 
careful manipulation in manufacture to keep its surface intact and 
and demands tools of special construction. The manufacture of 
a typical product is described. 

The terms “ gold filled,” ‘rolled gold,” ‘ gold-cased,” and 
“‘ gold plate” are interchargeable. Like gold itself the material 
consists of various qualities, ranging, for commercial purposes, 
from } of 15 carat to as low as 1/100 of 10 carat, the price being 
decided by the amount of gold per ounce plus the charge for rolling 
or drawing. Thus } of 15 carat gold-filled consists of one part of 
15 carat gold and one part of base metal, and 1/100 of 10 carat gold. 
filled consists of one part of 10 carat gold and ninety nine parts 
of base metal. The base metal may be bronze, optical metal or 
nickel silver. 

For the manufacture of spectacle ware the gold-filled stock is 
generally supplied in one of the following three forms: firstly, 
sheets with a double layer of gold separated by the base metal and 
commonly termed “ double plate ”’; and lastly, in the form of wire, 
which is a shell of gold completely enclosing the base metal. 

Recently spectacles have been made from white gold-filled material, 
where the white gold is, in the higher carats, primarily an alloy of 
gold, nickel and zinc, and in the lower carats contains copper in 
addition to the three just mentioned, the base metal commonly 
used being nickel silver. 

While there is no recognised standard of quality used in the making 
of gold-filled spectacles, it is generally acknowledged that 1/10.12 
carat gold-filled possesses the necessary thickness to ensure reason- 
able wear. Most manufacturers use well-known trade marks to 
designate the quality, thus replacing the old custom of guaranteeing 
the goods to wear a number of years. To meet the demand for a 
cheaper article, frames in 1/10.10 carat, 1/20.10 carat and even 
lower grades are manufactured. 


March 13th 1935 
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Whilst quality is of primary importance, the temper or hardness 
of the stock must also be taken into consideration, the varying 
degrees of hardness required for the different parts being known 
from experience. This hardness is obtained by rolling or drawing 
and is designated by the amount of reduction that has taken place. 
Thus “ dead soft” is the term used when the material is brought 
straight from the annealing furnace ; that is, when it has been 
subjected to a heat of about 1,200° F.; a temper of “ 10/1000 hard ” 
means that the stock has been reduced or drawn 10/1000 inch in 
thickness immediately after annealing. As some alloys harden 
more quickly than others, precautions must be taken to ascertain 
the composition of the base metal before ordering stock. 

Great progress has been made in the mode of manufacture since 
the introduction of gold-filled spectacles, just over thirty years ago ; 
for, from the hand-made product of that time, we have to-day 
evolved a finished frame—th a result of over two hundred operations, 
passing through about eighty different bands in its manipulation. 

Gold-filled wire being an actual shell of gold of variable thickness 
according to the quality demanded, it is essential that in producing 
the finished spectacle, the tocls used be ofsuchconstructureand design 
that there may be no cutting, piercing or buffing, lest the base 
metal be exposed. All the tools used must be in perfect condition 
and a staff of highly skilled toclmakers is kept for this purpose. 
The finish of gold-filled stock is obtained by the perfection of con- 
struction and the quality of the tools used. 

Most of the operations are carried out on automatic power presses, 
controlled by hand or foot. The tools themselves are permanently 
fixed in sub-presses and, as these are uniformly adjusted, they 
can be quickly inserted into one of the many power presses. Accuracy 
and speed for succcssful manufacture is obtained by making all 
operations mechanical, thereby eliminating all handwork such as 


A cable frame or curl side spectacle is a typical product. It con- 
sists of eyewire, endpiece, temple and bridge. The eyewire is 
conveniently obtained by passing round wire of the necessary size 
and temper through rolls which groove it ; by an adaption at the 
end of the rolls, the wire is coiled into a spiral. By placing this 
spiral on a cylindrical tool, the circumference of which gives the 
correct length for a particular eye-size, it can be cut into seperate 
eyes. 

In the making of an endpiece great progress has been made and 
the operations existing tw or three years ago have changed entirely. 
Square stock is now used which has a covering of gold on three 
sides. This stock is subjected to what is termed as a crimping 
operation which gives the endpiece its shape. After removing the 
burr cf base metal, the two halves of the endpiece are parted, 
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placed in a die which is the exact shape of the finished endpiece and 
struck. The subsequent operations cf piercing the holes for the screw 
and dowel are performed and finally the two halves undergo a 
splitting operation which at the samc time leaves a groove so that 
the endpiece can easily be attached to the eyewire by soldoring. 

Of the various types of bridges, the on? in common us is the sad ile 
or W bridge ; this is formed by reducing the two ends of round wire 
to a taper, and then striking it between two diss of a cylindrical 
shape, thus making it elliptical. For the different widths and shapes 
of these bridges, the striking dies are changed. 

The character cf many spectacles is designated by the construction 
or type of temple used the most common being the riding cr curl-side 
for it can be comfortably fitted and presents the lightest and most de- 
sirable appearance. The cable curl-side or temple consists of two 
parts ; the butt, from which the temple joint is made, and the cable 
itselt. Of this style there is a variety, such as the regular temple, 
hollow cable or flexible, and the comfort cable temple. 

The cable consists of a number of wires wound on a core. Usually 
in an ordinary cable sides, four strands of gcld-filled wire are wound 
over @ single strand of base metal. This operation is carried otu 
on an automatic cable winder. é. 

For a temple known as the “ hollow cable ” temple, the core wire 
is removed, and the butt, instead of having a square end, is reduced to 
a point and so is pushed into the covering of the cable previous 
to soldering. In a comfort cable, the core consists of a regular cable 
with a further four or more strands wound round it. 

The soldering together of the cable and the butt is done on electric 
soldering machines and, after cleaning, the temple is sent on to 
the reducing or ‘‘ swaging ’’ machines where it undergoes a hammer- 
ing process, which has the effect of hardening the cable, giving it 
the required flexibility or spring as well as elongating it. The 
machine itself consists of a cage containing a number of rollers, 
equidistant from each other. The cage is surrounded by a hardened 
steel ring and, as the cage revolves, the rollers come into direct 
contact with a pair of split dies, causing an opening and closing 
operation to take place very rapidly. Hence, by the correct selec- 
tionof the dies, cable or wireofany degree of thicknesscan be accurately 
obtained. 

After the reducing operation, the temple, having been freed 
from oil, is passed on to the presses for ‘‘ upsetting ,” “ swaging, ” 
*hooding,’’ “piercing,” and “trimming,’”’ thus forming the 
temple joint. 

All soldering operations necessary on a spectacle frame are 
conveniently done on electric soldering machines, the principle 
of which is the passage of electricity of high amperage and low 
voltage between two points close together, and hetween which the 
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work to be soldered is placed. 

The current is led to and from these points along blocks of copper, 
of little or no resistance. The work is thus in the circuit and offers 
@ resistance sufficient to cause an arc. The operator switches on 
the current by means of a foot pedal, the intensity being regulated 
by means of a resistance board placed on each machine. Soldering 
flux having been previously applied to the parts to be soldered, 
the hot portion is just touched with solder in the form of wire and 
the operation is complete. 

Soldering by this method offers a great advantage over the older 
method of hand soldering. It is almost mechanical and requires 
but little skill in manipulation. Permanent fixtures are made for 
each class of work to be soldered so that it may easily be placed in 
position, thus, for example, in the case of fixing eyes to bridges, 
the correct relative positions are always assured. The speed is 
much superior, as many as eighty dozen spectacle frames having 
their bridges soldered by this method, by one operator, in a working 
day of eight hours. The resistance board in each machine allows the 
heat to be regulated to any degree, and enables an arc to be formed 
of just sufficient intensity to allow the solder to flow easily, thus 
eliminating all possible chance of discolouration or burning the gold. 
Again, the only part softened by the heat is the point of joining. 
This is afterwards placed in a die called a “ blending ”’ tool, which, 
by giving a blow, stiffens the joint and makes it uniform. Thus, 
the temper or hardness of every part of the frame is maintained. 

The structure is now sent on for bridge bending. The shanks 
are first bent at right angles, to a definite length, and having been 
placed on a tool with a flat surface, which rotates through an angle 
of 90°, they are gripped by posts, varying according to the length 
of the shanks, and then ‘‘jumped.”’ Each different base has its 
special tool, and the projection and height of the bridge are procured 
by pressing the base at a set angle on to the flat surface. 

The fronts thus formed, having had the temples attached, are 
“milled ”’ to the angle of “ set-back ”’ in a tool which holds the end- 
piece in a pair of jaws and cuts across it with a saw. The screw and 
dowel are brought flush with the endpiece by being flattened 
between two highly polished surfaces. The “eyes” are then 
“stretched” into shape and size on a “stretching” machine 
which at the same time brings the frame into alignment. The 
“truers ”’ then thoroughly examine the product to see that the 
bridge is of correct size and that the temple swings freely. In 
order to give a final burnish and finish to the frame, it is ‘‘ tumbled ” 
in a revolving barrel of several compartments containing soap 
and water and a number of small steel balls of varioussizesandshapes. 
Should a certain colour be required, the frames are gilded and again 
“tumbled.” Special inspectors then certify the quality, size and 
finish of the frame. 
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Discussion. 


Mr. Dranz : I take it the ingot is just as the wire is drawn from 
the blank and put on a milling machine ; you just slit it down and 
that makes the eye pieces. When that comes off is not it a small 
helix, and do you have a process for flattening them, or when they 
are slotted is that sufficient to keep them in the form of a spring ? 

Mr. Smita: It doesn’t make any difference. If you look at a 
frame you will see the joints are angled ; you bring them together 
and they stop there. 

Mr. Garnett : As regards the soldering. You say you raise the 
temperature up to 1,200 degrees Fah. (Mr. Rosser—That is, of 
course, for annealing purposes only). During the annealing process 
is there no possible chance of the solder being squashed out ? 

Mr. Rosser: Yes. We even get bubbles taking place, and we 
have no means of checking that—not even by the flux. 

Mr. Garnett: I notice you seem to have almost more waste in 
the swarf than you have in the actual scrap. 

Mr. Rosser : Yes, that is so. We have a staff of sweepers who 
sweep the floor for waste each night. Our scrapbill is between 
£200 and £300 per week. That is why we have to check up after 
pr operation. We not only check for numbers, but also for the 
weight. 

Mr. Garnett: Also as regards waste. You do a tremendous 
amount of abrasive work—hammering of the wire. The blow is 
directly on to the gold. Do you see any marks on the surface ? 

Mr. Rosszr : Practically none. 

Mr. Garnett : Is it a direct blow or a sliding blow ? 

Mr. Rosssr : A sliding blow to reduce it, and also to give the polish 
of the tools themselves to get the finish. 

Mr. Garnett: You are able to retain this polish all the way 
through ? 

Mr. Rossser : Practically. That is all the polishing they get. 

Mr. Garnett: During the annealing process, does it alter the 
structure between the base metal and the gold to any great extent ? 

Mr. Rosssr : The little annealing process we do does not affect 
it at all. 

Mr. Garnett : Possibly it really helps to seal it up again. 

Mr. Potts: What is the varying hardness between the base 
metal in the ingot, the solder and the gold. With varying hard- 
nesses you would expect either the gold leaking behind the base 
metal or vice versa. 

Mr. Rosszr : Actually the co-efficient of expansion is really the 
same. 

Mrz. Lzez : How do you get the wire inside the bridge piece ¢ 
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Mr. Rosser : That is one of the new developments in our line and 
unfortunately fashions are changing very quickly, so that today 
practically thirty per cent. of the frames we sell are of non-inflamm- 
able celluloid. The process we use is to make an impression first 
on one side and then on the other ; the two halves are inserted to- 
gether and put into the milling brace, and it comes out practically 
like that 


Mr. Lze : You have a pair of highly decorative spectacle frames 
here. How is the pattern put on? It seems to be grooved and the 
pattern follows on the top. Is that actually rolled in the wire 
itself before the eye pieces are formed ? 

Mr. Rosser: No. The grooves are put in afterwards and that 
decoration is engraved wire. 

Mr. LzE : Could you give me the size of the screws used and do 
you make them yourselves ? 

Mr. SmrtH : We do not actually make those screws ; we find we 
can buy them cheaper. The size is approximately 068. We can 
buy those screws to a limit of } a thou. We cannot polish the heads 
and we have to get a polish finish on both ends of it, and when they 
fit in they have to be a dead fit. The screw manufacturers are 
allowed a limit of } a thou. only. 

Mr. Ports: In the soldering of the butts and the eye pieces, 
probably the solder is exposed sometimes—that is actual 10 carat 
gold solder. 

Mr. Garnett : When cutting off the materials and various lengths 
of wire, how do you go on for the exposed base metal ? 

wma Rosser : You saw the end pieces of the eye wire and the only 

exposed part is just there. Otherwise the whole thing has a complete 
— of the gold. 
ARNETT : Do you get that on the little clips ? 

Me Smiru : These are actually pressed so that there is gold on 
either side and we bring them down to a knife edge. We avoid 
oe operations from sheet as far as we possibly can. 

Mr. Trepte : Fashions are changing and one observes that there 
are more of the cellulose type than there used to be—but a reason 
for it. I have come across one or two people who have departed 
from the gold who have some acidity in the perspiration, and find 
that every quarter of an hour or so they get marks on the face. 
I asked an optician about this and he said that if there were too little 
goldit was found to cause thatmarking ontheface,andifthere were 
too much gold it also caused that marking. In fact, there should be 
a right percentage of gold. What would you recommend for anyone 
who has this acidity ? 

Mr. Rosser : The average gold-filled frame suits the majority of 
people and although there is very little gold in it—even in the 
10/12—this frame gives a wearing of three to four years. If you 
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carried a golden sovereign in your pocket with a rubber it would go 
black, and so there are certain people who perhaps have too much 
sulphur, or mercury. These people, who cannot wear gold-filled 
spectacle frames, are exceptional people. These gold-filled spectacles 
are tested with nitric acid, and if nitric acid doesn’t turn them black 
then surely perspiration should not cause black marks either. 
either. On the other hand, of course, it may be causedby an 
inferior quality of gold. 

Mr. Garnett : Following on that point ; I have myself suffered 
in this way. I don’t know now what price I paid for the spectacles, 
but my trouble was—and the opticians could not help me—I had 
an infection behind the ear and had to stop wearing gold spectacles. 
I was informed from the medical side that it was due to the gold 
and the slight rubbing, and the optician said I should not have 
gold wire. I wondered if you treat these frames, where you have 
the round wire spring sides, with a varnish of any kind. 

Mr. Rosser : We use no varnish or lacquer at all, but there is 
the base metal and you will see it gets more chance to become 
exposed in that part than in any other. 

Mr. Ports : It occurs to me we are not quite truthful in calling 
them gold-filled, since the base metal is inside and the gold outside ; 
the spectacles should be called “ gold-rolled.” Also, why don’t 
they dispense with the milling of the eyelets of the side pieces ? 
Couldn’t they be “ swaged”’? What is the way of the spring fit 
‘between the lens and the eye pieces? It has always struck me as 
@ most intriguing thing—it is such a nice spring fit. 

Mr. Rosser: You were talking about the little part of metal 
being exposed, but I don’t know how you can bore a hole through 
two metals without exposing them at all—unless you plate them. 

Mr. Smirx : When, of course, you would not get an absolute fit. 

Mr. Rosser : With regard to your second point, it has not been 
done up to the present but that is an idea. There is actually 
however, nothing to swage on to. It is not sprung up; it has a 
vee groove and they are actually a dead fit. 

Mr. Lee: The question of assembling little tiny things like 
screws and rivets; possibly only 1/32 ins. in diameter. Do you 
have anv artificial lens for the girls to use or do they rely only on 
their own eyesight. 

Mr. Rosser: They put the screws in mechanically almost 
without looking at them. It may sound an incredible thing to say, 
but the fastest girl at the job I ever had was almost blind. She 
picked up the screw, wetted her finger and dropped it into place. 

Mr. Lze: I should imagine the rivets would be more difficult 
than the screws to handle. 

Mr. Rosser : They are simply picked up by the finger, having 
been cut to size beforehand. 
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Mr. Garnett: What is the screwdriver ? 

Mr. Rosser: A little spring collet. 

Mr. G. Hey (Section Presiden:) : I think we have had a most 
interesting lecture and the film has added greatly to the interest. 
I have had an advantage that many of you have not had ; I went 
round the factory two years ago and have seen many of the actual 
operations that have been described to-night, and that was why I 
asked Mr. Rosser to come along and give us a lecture and explain 
some of the processes of spectacle-frame manufacture. I now call 
upon Mr. Potts for a vote of thanks and also express thanks on be- 
half of the whole meeting. 

Mr. Ports: It is an easy job to express our pleasure for this 
lecture. Most of us have come along to-night for general interest ; 
we are not able to criticise in any way, and probably the cinemato- 
graph has helped us to visualise the different processes more clearly 
In that connection I should like to say I was much impressed by 
the appearance of the workers, and 2 firm who can look after their 
employees well should be able to look after their products and show 
their gospel of wearing good spectacles very effectively through 
their work people like that. Nevertheless, it is my pleasure and 
duty to formally move a very hearty vote of thanks of this Insti- 
tution of Engineers for Mr. Rosser’s lecture. 

Mr. Resser: | didn’t expect so much praise from people in 
Coventry. As I said I felt very nervous when I accepted this invita- 
tion, knowing what splendid machines you turn out here. We 
carrying out our own little job, and we were the second factory to 
start making spectacle frames in this country. When we started 
ninety per cent. of the frames used were imported and to-day this 
this figure is reversed and we only import ten per cent. The work 
people themselves are all a happy family. As you have seen on 
the pictures the factory is very pleasantly situated. There is the 
Thames on the other side and the garden all around, and by looking 
after the social side we get the best from the workpeople themselves. 











